Objective. To determine the impact of the presence and severity of nause and vomiting in pregnancy (NVP) on health-related quality of life in pregnant adolescents. Methods. Two hundred and fifty adolescent pregnant women were included in this study. The Rhodes test was performed to determine the severity of nausea and vomiting, and the self-reported 36-Item Short Form Survey (SF-36) Scale was administered. The study was divided into four groups according to nausea severity (no, mild, moderate, severe) groups and SF-36 scores were compared among the groups. Results. Of the 250 pregnant women included in the study, 74.5% of women reported NVP. Low scores on the SF-36 were found for all items with increasing severity of NVP, with the lowest scores in the severe NVP group and the highest scores in the group with no NVP (p = 0.001). Multivariable analyses showed that severity of NVP was the most important factor for both the physical (PCS) and mental component summary (MCS) scales. The number of living children was significantly associated with lower PCS scores and being unable to share problems with spouse/relatives was correlated with lower MCS scores. Conclusion. The negative impact of nausea and vomiting on health-related quality of life, emphasises the importance of psychological support and optimal management of NVP in pregnant adolescents.
Introduction
The definition of health has changed in recent decades. According to the World Health Organization (WHO), health is a state of complete physical, mental and social well-being [1] . This change in the idea of health has led to an increase in the importance of the quality of life (QoL) concept in recent years. When QoL is considered in the context of health and disease, it is commonly referred to as health-related quality of life (HRQoL). HRQoL is a multi-dimensional concept, that includes physical, emotional and mental perceptions and social functioning. According to the WHO, QoL is the perception of an individual of his/her own position in life in the context of the culture and value systems in which he/she lives and in relation to his/her aims, expectancies, standards and worries [1] .
Although pregnancy is accepted as physiological phenomena, both physical and mental aspects of maternal health can be adversely affected during this period. Changes that occur during pregnancy can reduce a woman's QoL by altering her ability to carry out her usual roles in daily life [2, 3] . As well as a reduction in physical performance, pregnant women have more limitations due to emotional problems and social functioning, which causes a decrease in their perception of level of health and well-being [4, 5] . Another issue to be considered that can lead to a deterioration in HRQoL and that interferes with the physical and psychological condition of pregnant women, is the nausea and vomiting in pregnancy (NVP) experienced by 70-80% of all pregnant women [6] [7] [8] [9] . In addition to the deterioration in physical health, the mental and physical stress caused by nausea and vomiting can lead to depressive feelings and promotes a significant negative influence on the family and on the social and occupational functioning of pregnant women who have NVP [8, 10] . An important point to be kept in mind is that the severity of these negative effects seems to be related to the severity of NVP [7, 10, 11] . A more severe form of NVP, hyperemesis gravidarum defined as tenacious vomiting which is associated with metabolic disturbances and more than 5% of pre-pregnancy body weight loss. The prevelance of hyperemesis gravidarum is given as 0.3-2% and defined as the most common reason for hospitalization in first half of pregnancy [12, 13] .
Despite the increased importance of health related quality concepts in recent years, only a few studies have focused on the association between NVP and HRQoL in pregnant women. Although a few studies show the impact of the presence or severity of NVP on HRQoL, data on the role of NVP and its severity on HRQoL in pregnant adolescents, which is one of the greatest problems especially in developing countries, are still limited [6] [7] [8] . About 16 million adolescent women give birth each year, approximately 11% of all births worldwide, with the number increasing every year, especially in low-and middleincome countries. Thus the aim of this study was to determine the impact of NVP presence and severity on HRQoL during the first 20 weeks of pregnancy in pregnant adolescents.
Methods
A prospective cross-sectional study was conducted with adolescent pregnant women ( ≤ 19 years) receiving routine prenatal care at the outpatient obstetric clinics of a major tertiary maternity hospital in Ankara, Turkey, from July-December 2015. The study group consisted of 250 adolescent pregnant women aged between 15-19. The inclusion criteria were having a viable singleton pregnancy ≤ 20 weeks, absence of congenital anomalies, systemic diseases (diabetes, thyroid dysfunction, urinary-hepatobiliary and gastrointestinal disease, hematologic diseases, depressive disorders) and the exclusion criteria were maternal age ≥ 20 years, fetal death and threatened abortion. Hiperemesis gravidarum (defined as severe vomiting resulting in dehydration and weight loss exceeding 5% of prepregnancy body weight) was considered as a different group from severe NVP and used as an exclusion criterium. The study was approved by Ethics Committee. After giving information about the study, and obtaining written informed consent from the patient and from the parents when the participant was younger than 18 years old, instructions were given to the patients on how to fill out the Rhodes and SF-36 Questionnaires. After routine first trimester examinations and determining gestational age by obstetric ultrasonography, sociodemographic questionnaire and the Rhodes test were filled out by face to face interview. The participants were administered the SF-36 with supervision.
NVP was classified according to its severity using the Rhodes Test, as no NVP, mild, moderate and severe NVP. The groups were compared according to SF-36 scores.
Socio-demographic Questionnaire
A questionnaire that included personal and obstetrical information was completed.
Rhodes Test
The Rhodes test, developed by Rhodes et al in 1984, is one of the most commonly used scales for evaluating the presence and severity of NVP [14, 15] . The test consists of 8 questions, validated for symptoms that occured in the past 12 hours, which combines physical signs (the number and duration of nausea, vomiting, retching and the volume of vomit at any time) with the feelings of the patient caused by the distress of these symptoms. The total score of the test ranges from 8-40; a score 8 was considered no NVP, 9-18 mild, 19-32 moderate, and 33-40 severe NVP.
Short Form Health Survey (SF-36)
The Short Form Health Survey(SF-36) is a 36-item, patient-reported survey of patient health. It was developed by the Rand Corporation in 1992 [16] . It is one of the most commonly used scales in evaluating individual patient health status. It is a self-rating scale that can be filled out in a short period of five to ten minutes. One of the most important advantages of the scale is that the positive and negative aspects of health status can be assessed at the same time. It contains 36 questions in eight subscales, which include physical functioning, role limitations due to physical health problems, bodily pain, general health, vitality, social functioning, role limitations due to emotional problems and mental health perceptions. It evaluates the symptoms of the last four weeks [17] . The first four scales are summarized into the physical summary component (PCS) and the last four scales into the mental summary component (MCS). The score for each subscale ranges from 0-100 and is directly proportional to the QoL; the lower the score the more disability, the higher the score the less disability. The reliability and validity study of the scale in Turkish, was established in 1999 [18] . Determination of the population norms for the Turkish version of SF-36 were made by Demiral et al. [19] in 2006.
Statistical Analysis
Statistical analyses were performed using SPSS software version 20.0 (SPSS Inc, Chicago, IL). The suitability of the measurements to normal distribution were determined by "Kolmogorov-Smirnov Test" according to sample size (n > 30). Parametric tests were used for normally distributed variables, otherwise analyses were done with non-parametric tests. In the comparison of 3 or more independent groups, "ANOVA" was used as parametric test and "Kruskal-Wallis H" as a non-parametric test. Tukey was used as posthoc test for ANOVA. Categorical variables were analysed with "Chi-Square Test" statistics. "Multivariable linear regression analyses" were used to show independent variables associated with PCS and MCS scores. P values < 0.05 were considered to be statistically significant.
Results

Socio-demographic characteristics
The socio-demographic characteristics of the patients are shown in Table 1 . According to the Rhodes Test results, 74.8% of the patients had NVP; 36.8% (n = 92) had mild, 28.8% (n = 72) had moderate, and 9.2% (n = 23) had severe symptoms, whereas 25.2% (n = 63) of the patients had no NVP.
Asignificant relationship was found between the severity of NVP and monthly income (p = 0.033). Severe NVP was higher in the high income group whereas no NVP, mild and moderate NVP were higher in the median income level groups. A statistically significant relationship was found between the family structure, number of individuals living in the same home and the severity of NVP. Severe NVP was found to be higher in patients living in an extended family (p = 0.027) and those sharing the same home with a greater number of people (p = 0.008). Willingness of pregnancy was found to be significantly different between the groups (p = 0.033); the severity of NVP was significantly lower in the planned pregnancy group. The severity of NVP was higher in patients who had difficulties in sharing problems with spouse/relatives (p = 0.001) and who had discord/uneasiness within the family (p = 0.001) (see Table 1 ).
SF-36 Scores
Average SF-36 scores of our whole group in the study were somewhat lower than the general Turkish female population as shown in Table 2 . As for SF-36, the PCS median score was 45.20 (min 20.70-max 60.90) and the MCS score was 48.85 (min: 20.30-max: 61.40) in the whole group. The no NVP group was found to have the highest average PCS and MCS scores. The scores of PCS and MCS decreased progressively with increasing severity of NVP and remained below the average of the general population scores in the moderate and severe NVP groups. Statistically significant differences were found both in PCS and MCS scores between the groups, with the highest scores in the group with no NVP (p = 0.001 and p = 0.001, respectively). A significant decrease in scores was observed with increasing severity of NVP (Table 3) .
According to the results of the subscores of SF-36, except for Role physical (RP) and Role emotional # # (RE) subscores, statistically significant differences were found in physical functioning, bodily pain, general health, vitality, social function and mental health subscores between all groups. A significant decrease in the scores was observed with increasing severity of NVP, with the lowest scores in the severe NVP group and the highest scores in the group with no NVP (p < 0.05) ( Table 3) . RP and RE subscores were similar between the groups with no NVP and mild NVP, whereas they were significantly higher inthe moderate and severe NVP groups, with the lowest scores in the severe NVP group.
Multivariable regression analysis that was done to determine the effects of the variables on PCS and MCS scores showed that the severity of NVP and the number of living children were factors significantly associated with PCS scores, whereas sharing problems with spouse/relatives and severity of NVP were found to be factors that influenced MCS scores with statistical significance. According to the coefficient β, the severity of NVP was found to be the most important predictor of both PCS and MCS scores (Tables 4 and 5) .
Discussion
This study demonstrated two important findings. First, both the presence of NVP and its severity had a negative impact on both PCS and MCS, as well as the other subscores of SF-36; with the highest scores in the group with no NVP and a progressive decrease in all scores with increased severity of NVP. Second, based on multivariable regression, the severity of NVP was the most important predictor of HRQoL scores. The number of living children was also found to be associated with poorer PCS scores, and not being able to share problems with spouse/relatives contributed to poorer MCS scores.
NVP is a common medical condition during gestation that can negatively impact the overall wellbeing of pregnant women. Although it is a very common, age old phenomenon, its outcomes in pregnant adolescents has so far received limited attention in the literature. The overall rate of NVP found in our study was 74.8%, which is similar to other studies in the literature, with reported rates between 70-80% [9, 11, 20] .
The cause of NVP is not well-understood and the etiology of this common condition is still unclear, but it is believed that especially women who have not planned their pregnancy are at higher risk for poor maternal psychosocial adaptation and experience severe NVP, similar to our results [21] . Although there are several studies in the literature reporting increased risk of NVP with younger age, increasing gravidity, and housewife occupational status, we did not find any correlation between NVP and these sociodemographic characteristics [22, 23] . Another factor that is considered to have an adverse effect on NVP is inadequate social support [21, 24] . Similarly, in our study the severity of NVP was higher in patients who had difficulties in sharing problems with spouse/relatives and who had discord/uneasiness within the family. Increased physical and psychological burden on pregnant women living in extended families compared to those living in nuclear families may explain the significant relationship found between the family structure and the increased number of cohabitants living in the same home and the severity of NVP in our study group.
Despite being one of the most enjoyable periods of a woman's life, maternal health can be adversely affected during pregnancy and emotional-physical problems can arise, particulary in adolescents. While much is known about the physiological changes of pregnancy, the affect of these substantial changes on the health status of women during this period has received limited attention [5] . In recent years, studies examining the health status during pregnancy found lower QoL scores in pregnant women, especially in the emotional and physical role subscores [2, 3, 25] . Average SF-36 scores of our whole group in the study # # were somewhat lower than the general Turkish female population. This result is consistent with the literature and can be explained by the fact that pregnancy alone is a situation that can affect women's HRQoL. In a study done in our country aimed to determine the QoL of pregnant adolescents (< 20 years) and pregnant adults (20-29 years), Taşdemir et al. [25] determined lower QoL scores especially in the first trimester of pregnancy. Similarly, Ramirez-Velez [3] reported that limitations in physical function and restrictions in vitality increased over the course of pregnancy and the decline of mental and general health scores in the physical and emotional role subscores was remarkable. In another study aimed to identify normative changes in health status associated with pregnancy, pregnant women had significantly poorer levels of functioning with regard to bodily pain, physical-social functioning and vitality, and also functional limitations than the general population, which also persisted into the puerperal period [4] .
Another important aspect related to QoL on which studies have focused in recent years is NVP in pregnancy, which is one of the most common medical conditions characterized by physiological changes, mainly present in the first trimester of pregnancy. In addition to deterioration in physical health, the mental and physical stress caused by nausea and vomiting can lead to depressive feelings and promote a significant negative influence on family, social and occupational functioning of pregnant women [8, 10] . In our study group, the scores of PCS and MCS of mild and moderate NVP groups were similar to or even slightly higher than the general Turkish female population, whereas the scores fell progressively with increasing severity of NVP and remained below the average of the general population in the moderate and severe NVP groups. Similar to our results, in their study Taşdemir et al. [25] found that all QoL scores of pregnant adolescents were significantly lower than pregnant adults and attributed these results to the incomplete physical and mental maturation of the adolescent pregnant women due to the early pregnancy. When subgroup scores were examined, pregnant women who had mild and moderate NVP had significantly higher levels of functioning with regard to physical functioning, role physical, bodily pain and general health, which compose the PCS component. A significant decrease in all scores was observed with increasing severity of NVP. It is possible that the physical changes occurring in pregnancy can alter the ability of pregnant women to perform their usual roles. Many studies have shown that physical functioning reduces during pregnancy [4, 26] . In their study, Haas et al. [5] found that the physical functioning mean score, which showed the highest decrease, was reduced from 95.2 before pregnancy to 58.1 during pregnancy. Similarly, in the study of Mckee et al. [27] , results of the SF-36 showed the lowest perceived well-being in physical role dimensions. In addition to the physical changes occuring during pregnancy, it is possible that the physical load caused by the symptoms of NVP itself also adversely affect life quality scores. In O'Brien and Naber's study [28] , in which they aimed to investigate the magnitude of problems that NVP imposes on the lifestyle of pregnant women, all women with NVP reported changes in family, social and occupational functioning. They determined that the lifestyle limitations that NVP causes can have short-and long-term consequences for both the pregnant women and their families [28] . Many pregnant women complain about the difficulty of maintaining their usual life activities and their ability to work as a result of discomfort and weakness caused by NVP. In another study, approximately 50% of working women stated that their work efficiency was reduced because of NVP and as many as 25% required time off from work [29] . In our study, the number of living children was found to be another effective factor in the PCS. This finding also supports the importance of physical burden in the HRQoL of pregnant women.
In addition to its effect on physical QoL, NVP had an impact on mental QoL. A significant decrease in all subscores that compose the MCS (vitality, social function, role emotional, mental health) were observed with increasing severity of NVP. These findings show that the problem goes beyond physical symptoms. Consistent with our findings, an American study found that higher NVP scores contributed to lower QoL in the MCS component [8] . This finding was also replicated in another study done by Attard et al. [30] , who reported that NVP affected each of the eight health domains and the two summary scales of SF-36. It is possible that the mental stress caused by NVP can lead to depressive feelings and promotes a significant negative influence on the family, social and occupational functioning for pregnant women who have NVP [8, 10] . In addition, adolescents may have fewer life experiences than adult women, making them less able to cope with the life changes they are going through related to pregnancy, which could be a factor enhancing their mental stress.
Another point to remember is that a significant decrease in the scores was observed with increasing severity of NVP, with the lowest scores in the severe NVP group and the highest scores in the group with no NVP in our study. The consensus of most studies in the literature is that more severe NVP is associated with poorer HRQoL and the degree of limitation is associated with the severity of symptoms, consistent with our findings [6] [7] [8] 30 ].
The Limitations of the Study
Our study has some limitations. As the nature of the study was cross-sectional, the observed relationships may not be causal. As we do not know the health status of women prior to pregnancy, it is hard to say that all the low scores of HRQoL were related to NVP. Since the Rhodes test is a self rating scale, judging the severity of NVP physical symptoms does not address well women's own perception of the severity of their condition. In order to assess the severity of NVP in the most accurate way, patients were asked to answer the questions after thorough consideration, with sufficient time allocated for them to do this. In our study median age of patients is 19. Thus our study may not be able to provide complete information for the early adolescence period [10] [11] [12] [13] . Despite these limitations, our work broadens the understanding of health quality in adolescent pregnant women who have NVP. To our knowledge, this is the first study carried out with adolescent pregnant women in the literature. Larger prospective studies covering both the pre and ante-partum period are needed to clarify the effect of NVP on HRQoL in adolescent pregnants.
Conclusions
We demonstrated that both the presence and severity of NVP have a significant influence on QoL scores in pregnant adolescents. NVP affects both their physical health and psychosocial functioning so as to disrupt their general sense of well-being and day to day life activities. As adolescent pregnant women are already a group at risk, physical care, social and professional support should be provided to increase their QoL levels. Patients with serious NVP should be given psychological support and medical treatment.
